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DESIGN MASK WITH TWO OR MORE MASKING 
STRUCTURES, EACH OF WHICH IS CONFIGURED TO 
PRODUCE A GRATING STRUCTURE THAT RESPONDS 
DIFFERENTLY TO ONE OR MORE PROCESS PARAMETERS 
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FORM GRATING 
STRUCTURES ON 
SUBSTRATE USING MASK 
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OBTAIN SCATTEROMETRY DATA BY 

PERFORMING SCATTEROMETRY 
MEASUREMENTS ON AT LEAST TWO 
DIFFERENT GRATING STRUCTURES 



COMPARE SCATTEROMETRY DATA FROM AT LEAST 
TWO DIFFERENT GRATING STRUCTURES IN ORDER 
TO ASCERTAIN INFORMATION ABOUT ONE OR MORE 
PROCESS PARAMETERS USED TO FORM THE 
GRATING STRUCTURES ON THE SUBSTRATE 
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OPTIMIZE, MONITOR OR CONTROL 
PROCESS CONDITIONS BASED ON 
COMPARISON 



FIG. 1 



SIMILAR, BUT DIFFERENT 
SCATTEROMETRY SIGNALS 
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S1 



S2 




FIG. 2B 
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DETERMINE DIFFERENCE 
BETWEEN SCATTEROMETRY 
SIGNALS FROM AT LEAST TWO 
GRATING STRUCTURES 



DETERMINE EFFECTIVE 
PROCESS PARAMETERS BY 
COMPARING DIFFERENCE TO 
CALIBRATED DATA 




CONTROL PROCESS 
CONDITIONS IN ACCORDANCE 
WITH EFFECTIVE PROCESS 
PARAMETER 




FIG. 3 



DETERMINE DIFFERENCE 
BETWEEN SCATTEROMETRY 
SIGNALS FROM AT LEAST TWO 
GRATING STRUCTURES 
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CONTINUE USING 
CURRENT PROCESS 
PARAMETER 



ADJUST PROCESS 
PARMETER 



FIG. 4 



MEASURE TWO OR MORE 
TARGETS FOR MULTIPLE 
PROCESS CONDITIONS 



CALCULATE DIFFERENCE 
SIGNAL 



MAP DIFFERENCES AS A 
FUNCTION OF THE PROCESS 
PARAMETERS 



FIG. 5 



GENERATE BASELINE SCATTEROMETRY DATA 



I 



CALCULATE BASELINE DIFFERENCE DATA FROM 
BASELINE SCATTEROMETRY DATA 
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CORRELATE BASELINE DIFFERENCE DATA WITH THE 
VALUES OF ONE OR MORE PROCESS PARAMETERS 
ASSOCIATED WITH THE SCATTEROMETRY DATA 



STORE CORRELATION 



GENERATE CURRENT SCATTEROMETRY DATA 



I 



CALCULATE CURRENT DIFFERENCE DATA FROM 
CURRENT SCATTEROMETRY DATA 



COMPARE THE CURRENT DIFFERENCE DATA TO THE 

CORRELATION 
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CONVERT THE CURRENT DIFFERENCE DATA TO THE 
VALUES OF ONE OR MORE PROCESS PARAMETERS VIA 

THE CORRELATION 



OUTPUT THE VALUES OF THE ONE OR MORE PROCESS 
PARAMETERS ASSOCIATED WITH BASELINE 
DIFFERENCE DATA 



FIG. 6 



100 



PROVIDE FIRST AND SECOND TARGETS WITH 
DIFFERENT RESPONSES TO A PARTICULAR PROCESS 
PARAMETER, THE TARGETS BEING FORMED FORM THE 
SAME PROCESS PARAMETER, WITHIN THE SAME FIELD, 
AND IN CLOSE PROXIMITY TO ONE ANOTHER 
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MEASURE FIRST 
TARGET TO OBTAIN 
FIRST SPECTRA 



I 
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MEASURE SECOND 
TARGET TO OBTAIN 
SECOND SPECTRA 
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SUBTRACT FIRST AND SECOND SPECTRA TO OBTAIN 
DIFFERENCE, THE DIFFERENCE BEING CONTRIBUTABLE 
TO THE PARTICULAR PROCESS PARAMETER 
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CALCULATE PROPERTY OF THE 
DIFFERENCE 
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CONTROL PROCESS PARAMETER 
BASED ON PROPERTY OF 
DIFFERENCE 



FIG. 7 
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PRODUCE TARGET GROUP OVER A 
RANGE OF FOCUS SETTINGS 



I 

OBTAIN SCATTEROMETRY SIGNAL 
FOR EACH OF THE TARGETS IN 
THE TARGET GROUPS 



CALCULATE DIFFERENCE SIGNAL 
FOR EACH TARGET GROUP 



i 



CALCULATE RMSD FOR EACH 
DIFFERENCE SIGNAL 



FORM RELATIONSHIP BETWEEN 
RMSDs AND THE FOCUS SETTINGS 



± 



DETERMINE BEST FOCUS USING 
THE RELATIONSHIP 



FIG. 9 
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RESIST COATER 



FIG. 12 
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